New scorpion toxins with a very high affinity for Na+ channels. Biochemical characterization and use for the purification of Na+ channels.
Biochemical characterization of the Tityus gamma toxin receptor associated with the voltage-sensitive Na+ channel was carried out in different tissue preparations with the use of an iodinated toxin derivative. The affinity of the toxin for the receptor is high with a dissociation constant of 4 X 10(-12) M for rat synaptosomes. The density of binding sites is in the range of 0.3 to 2 pmol/mg of protein. Toxin gamma does not seem to bind to Na+ channels located on transverse-tubule membranes of skeletal muscle, but only to Na+ channels located on the sarcolemma. Both affinity labelling and radiation inactivation analysis indicate a molecular weight for the toxin receptor of 270 000 daltons. The same molecular weight is found using the tetrodotoxin. Only one single major protein component of the Na+ channel was purified from Electrophorus electroplax, rat brain membranes and chick heart membrane using the toxin gamma as a marker. The molecular weight of this component is 230 000-270 000 daltons. Reconstitution of the purified Na+ channel into planar lipid bilayers has been carried out. Two different types of electrically excitable channels with conductances of 150 and 25 pS were detected. The activity of both channels is blocked by saxitoxin.